Afferent signals play an important role in the regulation of feeding. Signals derived from gastric distension, metabolism in the hepatoportal area and cholecystokinin (CCK), e.g., are vagally transmitted to the central nervous system (CNS). Ghrelin is an orexigenic hormone of gastric origin whose action also seems to be relayed to the CNS by vagal afferents. However, ghrelin also directly modulates the activity of neurons involved in the control of energy balance. Leptin and insulin, but also amylin which is cosecreted with insulin act directly on the CNS. Amylin's anorectic effect critically depends on a direct amylin action on the area postrema where amylin seems to modulate the anorectic signal elicited by CCK. The amylin signal is conveyed to the forebrain via distinct relay stations. Within the lateral hypothalamic area, amylin seems to reduce the feeding drive by diminishing the expression of orexigenic neuropeptides such as orexin and MCH. Recent studies suggest that amylin may also play a role as a lipostatic signal, especially when other feed back systems are deficient. Obese, leptin-resistant Zucker rats which are hyperinsulinemic and hyperamylinemic, were chronically infused with the amylin antagonist AC 187. AC 187 significantly elevated food intake in obese Zucker rats while having no effect in lean controls. Hypothalamus integrates the signals from periphery and the brain to control body energy balance in order to maintain a constant body weight. Melanocortin (MC) neuropeptide system is one of the critical factors in the hypothalamus. It consists of pro-opiomelanocortin (POMC) derived MSH, an agonist at central MC receptors, and the antagonist, agoutirelated peptide (AGRP). The expression of POMC and AGRP in distinct neurons originating from the arcuate nucleus is regulated by factors communicating peripheral energy balance. The neurons project to paraventricular nucleus and lateral hypothalamus, where they interact with other neuropeptides implicated in the control of energy balance. Activation of MC4 -receptor inhibits food intake and stimulates sympathetic nervous system, which leads to increased metabolic rate and decreased insulin release. MC3-receptor plays a role in metabolic control possibly by mediating autoregulation of POMC and AGRP. Inactivation of MC system leads to obesity syndrome characterized by hyperphagia, decreased energy expenditure, increased linear growth and hyperinsulinemia. Our own data on transgenic mice suggests that MC activation has beneficial long-term effects on obesity and insulin resistance.
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